Hybrid tissue-engineered biosystems based on biodegradable polymers of microbiological origin -bacterial cellulose (BC) and a copolymer of 3-hydroxybutyric and 4-hydroxybutyric acid P(3HB/4HB) -were constructed using various methods: 1) the dried BC pellicles were soaked with a 2% P(3HB/4HB) solution in chloroform, kept for 24 h, and dried in a dust
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Materials and methods

Bacterial
were used for the loading of BC/P(3HB/4HB)-hybrids by immersion in solutions of drugs.
Samples of the BC/P(3HB/4HB) hybrids
were analyzed in a number of studies, to estimate their physical/mechanical and surface properties, their adhesive properties towards fibroblasts, and their ability to facilitate cell proliferation.
The methods were described in detail elsewhere (Volova et al., 2014a) .
Statistical analysis of the results was
performed using the standard software package of Microsoft Excel. Arithmetic means for three replicates and standard deviations were found. 
Results and discussion
Measurements of water contact angles
showed that BC film was rather hydrophilic.
Its water contact angle was 45.5±17.6°, while the water contact angle of the nonwoven P(3HB/4HB) membrane was 66.5±4.4° (Table 1) The study of surface, physical/mechanical and biological properties of the experimental hybrids showed that the films prepared by casting the solutions of the polymer P(3HB/4HB) with cellulose powder followed by solvent evaporation were the most attractive candidates to be used as scaffolds for growing fibroblasts (Fig. 1 ).
These types of hybrids were loaded with drugs promoting wound healing (actovegin, solcoseryl) and fibroblasts derived from the adipose tissue MSC (Fig. 1) . Hybrids prepared by casting the solutions of the polymer: cellulose powder mixture (1:1) and loaded with 5.0% actovegin or solcoseryl were the most favorable for fibroblast growth.
Conclusion
Bacterial cellulose/resorbable polymer P(3HB/4HB) hybrid elastomeric systems were constructed as scaffolds for cell culture and as biotechnological dermal equivalents. The studies of the surface properties and physical/mechanical 4473±10.0 Fig. 1 . Viable fibroblasts cultivated on BC/P(3HB/4HB)/drug hybrid scaffolds: 1 -control (polystyrene); 2 -BC + + nonwoven membrane; 3 -BC + 2% P(3HB/4HB) solution; 4 -P(3HB/4HB) + BC powder (2:1); 5 -P(3HB/4HB) + + BC powder (1:1); 6 -P(3HB/4HB) + BC powder (1:1) + actovegin (5.0%); 7 -P(3HB/4HB) + BC powder (1:1) + + actovegin (1.0%); 8 -P(3HB/4HB) + BC powder (1:1) + solcoseryl (5.0%); 9 -P(3HB/4HB) + BC powder (1:1) + + solcoseryl (1.0%) (MTT assay) properties of the hybrids proved that the best scaffolds, which facilitated fibroblast growth, could be produced by combining the cellulose/ polymer systems and drugs. They were found to be promising materials to fabricate wound dressings for healing skin defects.
